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Radiation Budget Workshop
ScaRab Instrument Monitoring and Data
Status

J CNES Center of Expertise
 Overview of ScaRab level1 products

1 Quality Monitoring and Completeness of data
archive

(] Data Access
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CNES Expertise Center
Overview of activities 1/4

Expertise Center

Monitoring and Expertise Center :
- Provide final users measurements in order to

monitor the specifications linked to their needs Experts /
- Monitor the performances and assess correction Users
parameters to be implemented , during all
instruments lifetime
Parameters Regular monitoring and Suggort
assessment measurements, Expertise
- Ground / on bord - Radiometric / geometric / activities
= Goal . Correction Spectral performances (anomalies . )
= To ensure an - Monitoring on board Future
optimal instrument / parameters (telemetry decoding Preparation of
image quality and analysis) future missions
Maintenance in Operationnal Conditions
Systems operationnal everyday ( => to limitate loss of activity)

Quality Label (« certificate ») for data generated with these -

parameters
Ccnes
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CNES Expertise Center
Overview of activities 2/4

Expertise Center

Instrument / Image Quality centers
Automatic Products|i

Dow%

Data Production
Center
(ISSDC/ISRO)

Spectral, Geometric,
&j Radiometric Analyisis
Specific requests 4 A

: Generic tools mixing sensors
Anomalies

Image Production - optical calibration

Parameters (10DD) - localisation performance
4  Radiation Budget Workshop — ECMWF Reading x\ Long terme archiving of data es




CNES Expertise Center
Overview of activities 3/4

Expertise Center
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Expertise Center

CNES Expertise Center
Overview of activities 4/4

Fichier 2

=[] ] @) [ =) ] ]

" Catalogue | Gestion des traitements | Taches planifiées

" Suivi des traitements | Alarmes | Journal (

raynaud

administrateurs gAY
Mode Operationnel

>

&  Instrument Saphir

o TM-TC

o Temperature

o SySteme

o Suivi Performances

o MEécanisme Scan

Données Science

Monltorlng (health)

d Level 1

samples/pixels)

ic Instrumental

Automatic monitoring of
Quality products (%

invalid

6 Radiation Budget Workshop — ECMWF Reading — October 2016

21,9
21,8
21,7
21,6
21,5
21,4
21,3
21,2
21,1
21,0
20,9

—— Long term and specific

statistics — monthly
technical
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J ¢ Instrument Scarab & o Scarab Mécanisme Scan () SCA_SC_SCAN_POS_ERR_OCCURRENCES 0
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ScaRab : Products Definition 1/4

Scarab Products

1 SCARAB : multi-spectral passive radiometer

U Also on board Megha-Tropiques satellite :
MADRAS : microwave passive conical radiometer (9 canal)

SAPHIR : microwave passive radiometer, (6 canal, Xtrack 10km),
Flight dAirection

MADRAS 1A2/1A3 pixels
40 km

B

67.25 km
10T km
168

863 km | -

€

v

Saphir %I:
Half-Swath o o~

22.7 km




ScaRab : Products Definition 2/4

Scarab Products

MADRAS @}
SCARAB acquisition track ‘6‘4
N G
: XA
Radiance ".e“‘b
N7
Level 1A sample (avec =4
overlap) ‘Q}
%N
Idem 1A with ‘g}
improvementof < &S =
Level 1A2 > &
channel
registration
. Scarab/SAPHIR
Rad lance acquisition track
rojection in
Level 1A3 z
Madras 89Ghz
grid

— =

Pixel representation on ground of the 3 instruments/

A
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ScaRab : Products Definition 3/4

Scarab Products

dProducts types

® DUMPWISE Products : data dumped over station without modification

(various sizes possible), with overlapping area between consecutive products
» > Duplication of scans (data)

® ORBITWISE Products : combination of N (=1,2,3,...) DUMPWISE products




ScaRab : Products Definition 4/4

Scarab Products

U Identification L1A2 products

product :
MT1SCASL1A2 1.07 000 1_18 | begindat_enddate_beginorbit_endorbit DOY _cycleorbitdeb_cycleorbitend _Station_NumSegment
product :
MT1SCAOL1A2 1.07 _1_18 | [begin_date] DOY _cycleorbit_absoluteorbit
 Data Status time
—
July, 8th, 2015 Sep, 7th, 2016
Level1 Software |V1.06 L1A,A2 V1.07 L1A,A2
CNES spec. |V1.02 L1A3 V1.03 L1A3
Orb 19284 Orb 25319
Technical | 1 )
parameters | |ODD 9_16 | IODD 1_17 I IODD 1_18 |
- Completeness - Big files processing
- Update A’ and radio param. - Gains correction

» Technical document to explain Gains & A’ updated topic /

Ccnes
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ScaRab : Monitoring Activities 1/5

Data Monitoring

d SCARAB : Monitoring [ 01/11/2014 — 01/09/2016 ]

® Products monitoring

4+ 288 Parameters monitored :
v 26 L1 quality parameters , 262 L0 health parameters (per scan and/or per orbit)

4+ SCARAB L0 products
v 8 463 Dumpwises products - 8440 L0 Orbitwises monitored
v"More than 330 millions monitoring values generated

4+ SCARAB L1 products
v 31 512 products monitored (L1A& A2 Dump&Orb)
v"More than 756 000 monitoring values generated

+ Anomalies raised
v~ Warnings & Errors on the period : 89 165 <- 0,027 % of whole monitoring

= Instrument Status OK
= L1 Data Quality OK (actions & investigations

Ccnes

ongoing to improve it)
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ScaRab

: Monitoring Activities 2/5
I

Data Monitoring

d SCARAB : LO Monitoring [ 01/11/2014 — 01/09/2016 ]

CRC control

sesssssmmmmm)  ERR-SCA_TEC_PACKET_ERROR_CONTROL

WARN-SCA_SC_OBT_TIME
WARN-SCA_SC_MO DE
WARN-SCA_SC_LAMP_ST
WARN-SCA_SC_INST_TIME
WARN-SCA_SC_FW_POSITION

Looking direction )  ggg_sca_sc_FLP_STATUS

WARN-SCA_SC_CYCLE_NUM

GaiN i—) £27_sca_PERF DERIVE G162

approximation

CRC control

Modulator_|

WARN—SCA_NIVEAU_PIXEL_TERRE_CH4
WARN—SCA_NIVEAU_PIXEL_TERRE_CH3
WARN—SCA_NIVEAU_PIXEL_TERRE_CH2
WARN-SCA_NIVEAU_PIXEL_TERRE_CH1

WARN-SCA_NIVEAU_OBS CURITE_CH2
WARN-SCA_NIVEAU_OBS CURITE_CH1
WARN-SCA_GAIN_CH4
WARN-SCA_GAIN_CH3
ERR—-SCA_AUX_PACKET_ERROR_CONTROL
WARN-SCA_AUX_LW_VB_MIN

— — ERR—-SCA_AUX_LW_VB_MIN

WARN--SCA_AUX_LW_VB_MAX

s ——)  ERR-SCA_AUX_LW_VB_MAX

WARN-SCA_AUX_LW_VA_MIN

activity s ——)  ERR-SCA_AUX_LW_VA_MIN

WARN-SCA_AUX_IB_MIN

L s—) ERR-SCA_AUX_IB_MIN

WARN-SCA_AUX_IA_MIN

ANOMALIES SCARAB LO (if nb occurences >10)
November,1st, 2014 -- September, 1th, 2016

1000 10000

.‘
=
H_
8

100000
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ScaRab : Monitoring Activities 3/5

Data Monitoring

d SCARAB : L1 Monitoring [ 01/11/2014 — 01/09/2016 ]

13

Control on
min/max
values

Control on
percentage of
invalid
radiances
(error if
>30%)

New
monitoring
Swath and

datation

—_

—

WARN--SCA_TBMinTotal
WARN--SCA_TBMaxVisible
WARN--SCA_TBMaxTotal
WARN--SCA_TBMaxSyntheticlW
WARN-SCA_TBMaxInfrared
WARN--SCA_TBInvalidRateVisible
ERR—-SCA_TBInvalidRateVisible
WARN-SCA_TBInvalidRateTotal
ERR-SCA_TBInvalidRateTotl
WARN-SCA_TBInvalidRa teSyntheticl W
ERR—-SCA_TBInvalidRa teSyntheticl W
WARN--SCA_TBInvalidRa teSolar
ERR--SCA_TBInvalidRateSolar
WARN-SCA_TBInvalidRa teinfrared

ERR--SCA_TBInvalidRatelnfrared

—

WARN--SCA_ScanlnvalidRate
WARN-SCA_L1A2 PCT_BAD_SWATH_WIDTH
WARN-SCA_L1A_PCT_BAD_SWATH_WIDTH

ERR-SCA_L1_BAD_ORBIT_DATE

ANOMALIES SCARAB L1 (if nb occurences >10)
November,1st, 2014 -- September, 1th, 2016

10 100 1000

10000
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ScaRab : Monitoring Activities 4/5

Data Monitoring

1 SCARAB : Exemple of instrumental monitoring

Recent warnings on modulator mechanism : surely due to
lubricant cluster - situation currently back to normal

SCARAB: Voltage phases B, LW modulator
Tendency since the launch

12 —

11 -+
10 {-+

Voltage (V)
(=]

12 L . L - . . - . - . . . - - .
sept.-2011 janv.-2012 mai-2012 sept.-2012 janv.-2013 mai-2013 sept.-2013 janv.-2014 mai-2014 sept.-2014 janv.-2015 mai-2015 sept.-2015 janv.-2816 2016 sept.-201 /
| AUX_LW_VB_DEV —— AUX_LW_VB_AVG —— AUX_LW_VB_MAX —— AUX_LW_VB_MIN
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ScaRab : Monitoring Activities 5/5

Data Monitoring

d SCARAB : Main new processing in LO / L1 monitoring

+ SCARAB Automatic Processing of monthly radiometric calibration

+ New Monitoring parameters on L1 Data Quallty
v" Check on swath width > S
v datation monotony
v"consistency of geolocation

quality flags /
v' Orbit size... Swath OK Swath NOK

+ Global Monitoring improvment

VGT
resampled
on ScaRab

ScaRab
extract

d SCARAB : evolutions to come

+ Automatic geometric performances monitoring -
+ Monitoring of invalid geolocations percentage

+ New radiometric monitoring parameter : A’ MS-FL
v toreplace A’ MS-TOT currently monitored ‘
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Level1 Product Archive
Completeness and Quallity

Product Archive

d Archive products in CNES premises

® Analysis Criterion : Completeness
4+ theoretical comparison with the number of orbits expected

® Analysis Criterion : Quality
4+ Average % of invalid radiances on all channels
4+ Only based on radiance quality flag values
4+ Estimated on all products available
4+ Specific value per level (L1A,L1A2) and type (Dumpwise, Orbitwise)

Ccnes
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Level1 Product Archive

Completeness

Product Archive

100

80

% completeness N1A2 Dumpwise & Orbitwise

——sn1a20uMPsCAOK | /0 Completeness

=== %N1A2 ORB SCA OK

_——me
D —
F=—

Nov. 1th 2014 > Sep. 1th 2016

Average % data vs
theory

LO Dumpwise :

60 |
: [[ 89%
) 40 1 L1A2 Dumpwise :
' Pb GS ISSDC 86%
0 | L1A2 Orbitwise :
~01/11/2014 - today
. 87%
K RS S S S S )
&\'19 »"'\19 o ,‘,\'\9 &\'\9 é’\'\? 6\\'\9 &\'\9 s“'\’\? ¢ s\'\? Q,,,\'\9 Q‘,.\'\9 Q‘o\'\? Qq,\'\? '&\'\9 «:"\@
A AN A AN MR R S )
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Level1 Product Archive
Quality

Product Archive
- Y i 1
Average L1A2 channel percentage Invalid TB SCARAB _°:""e: M”“:f""’::xg":" % Invalid radiances
. - - === channel average nva r
D“mp‘;"(':i\e R‘i‘\ ;"b't"‘"ls‘: products - = % completeness Dump SCARAB 1A2 Nov. 1th 2014 > Sep. 1th 2016
V'S compileteness
100%» Y /\ A ¥ ¥ LA A) N h
AR Vit NV U T W AV Ad B AT .
90% A ,',,“'. v S Y e Average % invalid rad.
" O A m T A
80% A T AU H L1 Dumpwise : 1,53 %
] \ L
70% A ! ’ ": |
Lo i - Nominal result
4 'S ’
60% I :': e 0
<05 i ! L1 Orbitwise : 8,22 %
LI
v |
] .
40% ! - % bigger vs dump.
]
] . . .
30% - In investigation |,
20% not necessary an
anomaly
10% L
- Overestimation suspected
0%

because of difference of
management between
Dumpwises and Orbitwise

=2 if no Dum
generation of invah'dﬁ?

in Orbitwise é
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Data Access : ICARE server
|

Data Acess

(‘ @ Université
cnes de Lille

srche || Voyages | Cnes | | Megha-Tropiques

' iv-li Data Access/| i S

Jul

) SWOT | SWOT Applications | Spacelnfo || Lien |_ Medias | | Colloques G Google - Bing

D 1IR_MODIS_SEVIRI Jan 21 2016 11:28
P © MADRAS/ Nov 510:54
Cloud-Aerosol-Water-Radiation Interactions - - © MERIS/ Jul 31 2012
. © METEOSAT/ Dec 09 2011
() METEO SAT/Restricted access
O misr/ 6
©@mobis/ Feb 11 201
(© MODIS_POLDER/Restricted access Jul 07 2010 17:28
() MTSAT/Restricted access Apr 15 2011 16
© MULTI_SENSOR/ Jan 212016 11:28
Dustrnson Catmogur © NCEP/ May 28 2015 20:37
Dats Acchive © omr May 012009
Usee Registraton © PARASOL/ Sep 29 2016
Search ans Orow © POLDER1/ s 0
{ ) © POLDERY

Vb e Brcw e

oeiteie

POLDIAMARASOL HIGHLIGHTS
CALPSO

Cowtse

Vezre "canes

Scarab

Aug 30 2016 12:08

Mar 09 2016

1st announcement
= 3rd International A-Train Symposium
S 19-21 April 2017, Pasadena, California

VII/Restricted access.
VIIRS/

WEC/ Oct 14 2013 12:12

“aesten

Data may also be accessed through the plain FTP interface at ftp://ftp.icare.univ-lille1.fr

ICARE On-line Data Archive
DATA > SCARAB > MT1SCASL1A2.v1.07.8000

File Description Size Last Modified
) W D0 a0 SEEMMNRY B leam ¥ ..
w Ea 3008 © 2014/ 22016 09:12
2015/ Feb 012016

~- © 2016/ 2016

WANIA S40THSS

will Do Send wh

Data may also be accessed through the plain FTP interface at ftp:/fp.icare.univ-lille1.fr

Navigation and downloading

A
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Data Access : ICARE server

www.icare.univ-lille1.fr

Cloud-Aerosol-Water-Radiation Interactions

Search and Order

Usee Registration
Search ans Orow

SeOh 35 MOS0l CX

1st announcement
3rd International A-Train Symposium
19-21 April 2017, Pasadena, California

a5 wal 35 ONANe TeQISYINON aND AVENIC SLOMHS SN

7. ADSBAE 1OBCe W

I D0 S000 mhes ¢

20

Radiation Budget Workshop — ECMWF Reading — October 2016

Data Access/
Browse

L2 flux

Data Acess

Université
de Lille

|

Sonn
ICARE Megha-Tropiques Browse Interface
P Oute
b e Color LUIY
Apply Date Selecton - ax _ ranbowl
Product Selecton
Meghe Tropegwes
Flei MTL_L2PUUC-SCASLIAR 1 07_2016-00-20701:04:33_V2-00. h-fo
N A

- % X 7 A
N A O ( y
TN \.,N.v-,

G

(g

S

Pie| MT3_L3-MAKK-BCASLIAS- § £7_3014-08-38T04-34-33_va-00 il O

: G ¢ WO A
";v ~. AN “r ! _(‘1/',,
{ \r e R
, Y 7N
- { A

: G ’

R ¥ N

N

M ]

¥ Cusley seantines

Ccnes
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Data Access : ICARE server

Contact information

Data Acess

> Universite (U
c_$5 @ delille m

ICARE Data and Services Center
University of Lille 1

Polytech'Lille - Batiment Eydoux - Bureau E207
Avenue Paul Langevin

59650 Villeneuve d'Ascq Cedex (France)

Email : contact@icare.univ-lille1.fr

ICARE personnel

Head Jacques DESCLOITRES jacques.descloitres@univ-lille1.fr +33(0)320335973
Administration Katy FLOUREZ secretariat@icare.univ-lille1.fr +33(0)320335982
Bruno SIX bruno.six@icare.univ-lille1.fr +33(0)320434498
Nicolas HENRIOT nicolas.henriot@icare.univ-lille1.fr +33(0)320335980
Nicolas PASCAL nicolas.pascal@icare.univ-lille1.fr +33(0)320335977
Anne VERMEULEN anne.vermeulen@univ-lille1.fr +33(0)320417588
Development - —
Rénald DUBO renald.dubo@icare.univ-lille1.fr +33(0)320335978
Julien BONTE julien.bonte@icare.univ-lille1.fr +33(0)320417584
Benoit HENNEBEL benoithennebel@icare.univ-lille1.fr +33(0)320417587
Victor WINIAREK victorwiniarek@icare.univ-lille1.fr +33(0)320417569
Loredana FOCSA loredana.focsa@icare.univ-lille1.fr +33(0)320335976
Operations Henri MEURDESOIF henri.meurdesoif@icare.univ-lille1.fr +33(0)320335989
Sylvain NEUT sylvain.neut@icare.univ-lille1.fr +33(0)320335981

French Atmospheric Data Infrastructure

Director Nicole PAPINEAU (IPSL) nicole.papineau@ipsl.jussieu.fr NC
Technical manager Frangois ANDRE (OMP) francois.andre@obs-mip.fr NC
Chief scientist Bernard LEGRAS (IPSL/LMD) legras@Imd.ens.fr +33(0)144322228

CNES coordinator

Anne LIFERMANN (CNES)

anne.lifermann@cnes.fr

+33(0)561282143
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Remark :
 LINUX users

*Possible access to
package of files to
download :

*Specific shell to execute

Ccnes



Conclusion

dScarab in Megha-Tropiques expertise center

® « Living » Monitoring

= Automatic monitoring analysed by experts
=>»On going activities on monitoring parameters (evolutions to come)

@ Instrument Status and Level1 Average data quality OK

Level1 (radiances) Completeness o Q_uallty_
tvbe vs theory % invalid radiances
yp since 01/11/2014 since 01/11/2014

L1A2 DUMPWISE 86% 1,53%

L1A2 ORBITWISE 87% 8,22% (*)

/

(*) over-estimation suspected, not necessary an anomaly—
Ccnes
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Questions ?

® ® o @ o Collection Historigue du Timbre-Poste Frangais

La coopération spatiale entre I'Inde et la France remonte & 50 ans. En 1964, la France transmettait & 'Inde des licences

de fusées Centaure, & l'origine des lanceurs spatiaux indiens. Cette pé est la plus et importante
conduite par llnde avec un pays européen. Aujourd’hui, l'agence spatiale ind (ISRO) titue le deuxié

partenaire du Centre national d'études spatiales (CNES). La coopé privilégie l'étude du climat et la surveillance de
U'environnement. Elle s'illustre par deux é pp et exp j un satellite d'observation de
l'atmosphére tropicale, Megha-Tropiques, lancé en 2011, et un d" graphie et de Saral-AltiKa, lancé en
2013. Ces missions visent & observer les phénoménes climatiques afin de comprendre leurs mécanismes et d'anticiper
leurs conséquences au niveau de la planéte (r ff y , ou sécheresses). Ces

succés illustrent la réussite de cette coopération et ouvrent la voie & de nouvelles missions communes

HRE Ud W & AT aRer FEue & 87 F e & 50 af qof @ g € | w1964 F wiw A ¥R # IR
Wt & Anw waer BT A e W AR gieer @@ Ui € | 3w SR IR AR o i 2w & Ao we
g o QAT uE T wEder dau b e, SR AR yepEue dsa (SR, wiiRh siafter sepEue ool
(Hroedus) ® gET WA A WHER E | T WEART B ¥ W FEAY HOATA vF qaiewor waue | e §
TEET FEATS TR AT dut ZERT AT w9 ¥ RAefRa awr gsafRe & e § S ad 2011 F w@Re amamor
WO I9UF AuRE MR 2013 F wafE wx e 3R enfaaeRr suaw, we-oiew wfw € 1 5w Beet &
T FEAg FA weAnd w1 Gwor & § afF gl siRenh @ e e it wROw s ofomt (e
wifer, wrard, FE, A% AR g W QA S o §% | A syafua s§ sEde f anaar ® qufeh §oaur
v grE ket ¥ Re w18 F@ w1 A g w1 § o

India and France have cooperated in space exploration for fifty years. In 1964, France provided India with licenses
for the Centaure rockets, on which Indian launchers are based. This is the most extensive and longest running
cooperation between India and any European country. Today, the Indian space agency (ISRO) is the second biggest
partner of the French space agency (CNES-Centre national d'études spatiales). The cooperation is mostly focussed
on studying the climate and environmental monitoring. It is best illustrated by two missions that were developed
and operated in partnership: a tropical atmosphere observation satellite, Megha-Tropiques, launched in 2011, and
Saral-AltiKa, an oceanography and localisation satellite, launched in 2013. These missions aim to observe climatic
phenomena in order to understand the and ant: te their on a planetary level (global
warming, cyclones, monsoons, flooding and droughts). These achievements illustrate the success of this cooperation
and open the way to new common missions.
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Collection Historique du Timbre-Poste Frangais ®

CNES-ISRO
Stamp for
50years of
cooperation
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